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[ m fF it * <d m m ] 
[ »** 1 ] 

p M A 1 , G a , - * N ( 0 S x S 1 ) A> ?j 4 5 I i , n S A 1 y G a , - y N ( 0 S y 

SI) *» 6 « 4 If i f 14 S * ft £ # F Jf *s , 

I n , G a , - q N ( 0 < q < 1 ) i^<t5#FIJ:, ^#FlllRgf5 I n r G a , 

- r N ( 0 S r < 1 ) ^ff5PStit'fcoti8t5#FSt©riatlir<qOfflffiK: 

ISEplAl,Ga,..N ( 0 S x S 1 ) ^f>/i5ll:fi^tFIt*t^ iE?L 

[»*«2] 10 

p M A 1 , G a , - , N ( 0 S x S 1 ) <b & 5 Jl <t , n S A 1 „ G a , - y N ( 0 S y 

si) frb 4 s s t -e « $ * # a # f m & s 

I n , G a , - „ N ( 0 < q S 1 ) A»b^5#Fli, i#Fll:lit5 I n,Ga , 

- y N ( 0 S r < 1 ) ^^^5RlIfiotiSt5#Fii©^flir < q (D||f,l; 
4 5*11 i # X S K * 3* « Ji £ ft fc Ji £ ^ , 

i5E#FllifflS#l#FI^tiEpSAl x Ga ,-,N ( 0 S x S 1 ) /6> b & -5 Ji 

ft »t T q # « ±i L , 
WlBWE*JiH:fltriE#fi#FSr*9-e r as-5£0)i£i*8:383te*^. 

[ w*gc 3 i 

p S A 1 , G a , - , N ( 0 S x S 1 ) i^45li, n M A 1 y G a , - y N ( 0 S y 20 
SI) llcfSnt^ISFi^, 

I n 0 G a , - , N ( 0 < q S 1 ) ^MiS^Fgi, »#FlKB8t 5 I n ,G a , 

- r N ( 0 S r < 1 ) «^4 5gilT-fcot|it5#Fli©ratMir < qOgiil: 

iuia#Fg(4ifijfa^'S#FJl!*]-c i q ^ s — ^ > 

SdSRillilirfE^IffFlrtt'iiSp.SAl.Ga.-.N ( O S x S 1 ) A> f, 4 5 g 
(cftitTr^^ifrS^afE^fg*^^., 

i m 4 ] 

p S! A 1 , G a , - , N ( O S x S 1 ) ^b'iiit, n M A 1 y G a , - y N ( 0 S y 

SI) «>645iitttS4ftft*I#Fi4«, 30 

I n „ G a , - „ N ( O < q S 1 ) 4 5 #Fi t , S#FltS»t5 I n,Ga , 

- r N ( O S r < 1 ) ^ b 4 5 PI 1 1 T- fe o t Ri t 5 # F 1 t © Fl X- li r < q © if, 

4 5PI if t ^ tifcl^t^, 

lllE#FIIiiEplA 1 ,G a ,-,N ( 0 S x S 1 ) h t£ Z> H ft 14 T q ^ ffi if U 
*ulHPtliilf4m)fBpMAl 11 Ga,-,N ( O S x S 1 ) h tt 5 M K ft T r fcr *t 
['»# Jg 5 ] 

p M A 1 , G a , - x N ( O < x < 1 ) «>b45li, n M A 1 y G a , _ y N ( 0 < y 

SI) !)>b4 5gi©ffl(c, 40 
I n , G a , - . N ( 0 < s S 1 ) i)> ?> 4 5 IFI i , ^ # F B <£> it (M , X fi P5 08 & i" 

5 I n , G a , - , N ( 0 S t < 1 , t < s ) A> f> * 5 S C H I t ^ 1 1 5 f i*l i* 

[ W*JS 6 ] 

W*JS5^1B<ft©i|t3lft:383t3R^-tr*sv^T, ME#Fi«rWiEp SA 1 ,G a ,.,N ( 
0 S x S 1 ) 5> 5 Ji fc: * -fr <£ « E « Lfcr i Sr#»tt5#«l$I3tf^ 0 
[»** 7 ] 

W*«5Xf46^ia*p^3|l#:383t*^-{c*iV^-C, Su!ESCHittt^-^ T .fe 5ri ^. 
[ !S * m 8 ] 50 



JP 2004-179428 A 2004.6.24 



& 5 xi* 6 ict£,m.<D*m&&?/tm : iF-icis\,^x , mm s c hi « # f m t- ft it x t # m 
i fa#m 9 ] 

ttsfc^lttSatefEiiro^afttJBftSlt^fcfcV^T, ilE p S A 1 « G a i-«N (OSx 
SI) h ft Z m tw , p ^ A 1 , G a , _ , N ( 0 < z S 1 , z>x) *> 4 5 I S: S ft 

[ 1 1 * gi i o ] 

ff*iIl75M8(-f5«4W¥^#:^3fe*iF{-*3V^T, iSplA 1 ,G a ,-,N ( 0 S x 
= 1 ) ^feiiSlittE^ISFlXttjllESCHliOlllK, iEpSA 1,G a ,- 
, N ( 0 < z S 1 , z>x) *»fc*5JifcRttfcri*:W»4:"f6¥*flE»*3ll-T-. 10 
[ » * « l l ] 

!S#«l7!7Sl0|;ilE*£O¥ag#SS3te3!t^K::i3l^T, iSnSA 1 ,G a ,-,N (OS 

y S 1) *»e>*5»tlW.!S#fi#FJBXttlWES CHltOBIC/' V K - 7* 3! G a N A 1 ?> 

2 ] 

tt#*175£lOU:tEtt©¥*flE383te* J F-te:*5i^-C» NCpiAl.Ga,..N (OS 
x S 1 ) 4»5>45lX(iiEplA 1 ,G a ,-,N ( 0 < z S 1 , z>x) a> <b ft 3 Jf 
£l!ffiE#a#FJiX(ilifHES CHliO^l:; V K — -f W. G a N i> b ^ 5 ^ 7 7 7 I * U 

[11*9 1 3 ] 20 

m & * m ft \z U, u- - if « S ^ pT IB 4 r t ^»ait5fl*«)tl^. 

[ ft * m 1 4 ] 

a * « 1 » 1 1 2 \z mm <» * m # & it x * ^ ts x , i*Lfc*^iEpiA i,g a , 

- » N ( 0 < x S 1 ) A^ftilOfl^btaW^^SriSr^iitS******? 1 . 
[ 36 SH <o f¥ SB 4 ffl W ] 
[ 0 0 0 1 ] 

[3§91<DJgi-5&ffi#If] 
* 36 fi , ¥mi£&ftm*^m-tZ>„ ft fc , 36;fe^^«ft±£ISofc^«#:3§ftiii?-t-§9 

i- a . ^^*^7t^^t(4, » * y a- - k % ^-^-/u§^tytvhyw*-K, ^ ^£ 30 

[ 0 0 0 2 J 

^jfeWpJ^^ro^^ft:^^^^!*, I nG a Ni> b 4 Sftftlt A 1 G a N i> 6 ft 5 * 5 
5/ K m Xt* £ A/ tt ¥ -f =r a ffi it <D m it # y ^AUk^i^iftf ft^LX^t, -f ft 
to *> , nlAlGaNi^ftS^yKi, ^ 7 y Ki ± H V K t y 7"^^ 
©'hS^I DGaNi»&<t5SttI. pSA 1 G a NJ'bftS^ 7 y KiSrIS L, ? ~7 
jv ^ =r a m it X % ft £ -B: T ft; „ 
[ 0 0 0 3 ] 

rn?5<7)^-ft:^"y^A^-g-!^{c:(i*&^S#cDJ;^S«a5ftv^fci6, t 7 7 'f t SS I- G a 40 
N^fiLtft^I^^lot^f:, £ ft , 1 nGaN*>t,45Sttl«)g B UB?:$| 
1" 3 ft * K , Al GaNl^I nG a Nli^HaiLT, <D ±. M \Z- # 7 *T n « it 

tv*5 tttStf , * t ft 3S ?t ft ^ £ » 5 - £ a* T # ft a> -o ft „ 
[0 0 0 4 ] 

[ m t f x ik 1 i 

#1 2 0 0 1 - 2 8 4 6 4 5 f ($3B) 
[ 0 0 0 5 ] 

[ 36 91 a? ffi L «t 5 itSIl] 
3B M * , ^m#©**#»3te*^<©*ftffl;fc4ri6iJ:£*:5fc,i{>, tfcft&iifcfcilS*, I 50 
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nGaN|j:8 B 0 B tt^|^:H^, I n G a N * «I S ft 5 * t C i 5 , # ^ 3E tf* 38 £ L 
[ 0 0 0 6 ] 

38 91 # tt , w o J: 5 ft fffl JH £r ft * -f * 1t \z * m ±1$ m <n fa ± k 3t 0i X <D ti£ X \c fa ft X & 

T , 1 lttpSA 1 x Ga ,.^^5)451, 12ttnS!Al y Ga,- jr N^foft5 
Jf , 13ttIn,Ga,- q N^bft5JB, 3 1 fi y > K — zf M G a N j&> ft 5 5/ 7 r 
H T* 5 o 
[ 0 0 0 7 ] 

# F » 1 a^^t^^Ea^BCiiftaSAS^S < 4 5 i 5 1:, # F g 1 3 CD I n q G a 10 
1 - a N «t r> b '<> rx/i*/U*-O^SV>plA 1 x G a , _ x N h ft 5 S 1 

1 ^ nlA 1 y G a , - y N £> ft 5 Jl 1 2 t *Fi Sr fl S A/ T V>5 , * r. T? . p ® A 1 
.GaL^i^ftSil 1K»LT, nSAl y Ga,- y N^feft*J112ttyS 
x / 2 £ LTs n S A 1 y G a i-,N^b4SI 1 2©/^y K=¥-r^^^^/l-^r — ^/Jn 
£ < L , If ^#F1 1 1 ^(OaAftfililT'ffi, #F»}&*feOjE7L©a«lixSrB&Jh-e# 
U3l:U:tOT*5o nfflAl y Ga,- y Nd*e>ft5Hl 2 £ # F If 1 3 ^ ^ 
ft 7 ^ K - ^ G a N35»5)45^y 77ifeBlttV>5„ 
[ 0 0 0 8 ] 

r<Dj:9ft*3tcD^^^^^^f{cffi^^iiffiLT^^ffl^*SiJ^Lfc^r^ N + # ft 3S 
*fflA;iMHti4^of: 0 n <D r £ a> , ^ 7 r M ft ft X f* > # F M <0 & tH ft Sr + 5J- fc 20 
S»t5:i*^f ft^ofct©i««t§5c * 38 Ett * ^*#383fef5if<£>#FJI<o;iS 

[ 0 0 0 9 ] 

* 38 , pSAUGa.-.N^bft^l^ n®Al y Ga,- y N^e>ft5«t 

parate Confinem 
ent Heteros true ture) M & k & 0 
[0010] 

A # W \C ft , * M 38 W ft . p M A 1 X G a ]- x N ( 0 < x ^ 1 ) <b ft 5 S k , n M A 
1 y G a , _ y N ( 0 ^ y < 1 ) a»feft5»£-Ctt£*nfc*«#FJi#, I n , G a , 30 

- „ N ( 0 < q < 1 ) ^ fe ft 5 # F Ji i , ^#Fil:|8t5I n f Ga,- r N ( 0 < 

r < 1) ^?)4 5l»Slt*$>otl»gt5#FiiCDR|t?«r < q(OlI(:/^gIii 

*S5E^«*«JlSiLfc*Sr'ar* % * fc N ifBplAUGa.-.N ( 0 < x < 1 ) a> 

^^51ici6^#FiTlfiE?L^Sg^$^tl)t^^5¥i|ftf*i^^fe6 0 
[0011] 

# JK ffi <£> 38 W ft s p ^ A 1 x G a , _ x N ( 0 £ x £ 1 ) j&i ?, 4 5 I t x n M A 1 y G a 
3_ y N ( 0 ^ y < 1 ) ^e>ft5Jii:-Ctt$*ttfc#m#F»^> I n q G a , - q N ( 

0 < q =g 1 ) ^ b ft 5 # F « i: , *#F«fc»asi-5In r Ga,. r N ( 0 £ r < 1 ) 
^fcftSPHl^fco TB«t5#Fi i: oM-eii r < q ©B«i:45»Ili#3!!Il: 
«ifc^Jf£tb/cjI£^^ WB#F»l4lWrE*«#FJirt-einfEpaiA lxGa 1 - x N 40 

( 0 s x s 1 ) a» & ft 5 Ji ft t* r q a* jtf ig «riaw»«tt*iria**#FJirt-cr^ — 

*0>¥#fl:3B#**"Cfc5 o 
[0012] 

* M m CD 38 91 ft , p M A 1 x G a , - x N (O^x^l) £ ft 5 Jf £ , n S A 1 y G a 

1 - y N ( 0 S y £ 1 ) rt* ft 5 S £ "Cfi£ J}lf:#i#Fl/i^ I n „ G a 1 - , N ( 

0 < q ^ 1 ) a» & ft 5 # F Ji 4: , »#Fil:B»t5 I n r G a ,-,N ( 0 < r < 1 ) 
^bftSIIlffcoTBStSJfFIiOBtlir < q CO 13 A ft 5 fl* « Jf £ ** 3£ S 
UlSaiSti^iSrt*, *1rlE#FJittBl!rlE#a#F»rtt?qdS — *-e, BtT IB I* « • ffi 
E#i#FlrtTi!2p IA 1 X G a ,- x N ( 0 S x £ 1 ) ^ b ft 5 ■ t IrI It T r * f 
*i-S^#*383t*^"Cfc5. 50 



JP 2004-179428 A 2004.6.24 



[0013] 

* JR m <T> % W tt * p S A 1 x G a , - x N ( 0 S x S 1 ) ^^^-51^, n f A 1 y G a 
i - y N (O^y^l) ^fe*5«i"CI4**ixfc#*#FB36 s , I n q G a i - „ N ( 

0 < q ^ 1 ) d^/^^Fli, R#FII:»»t5I n t Ga,. r N ( 0 S r < 1 ) 

6 & 5 » n s x fe o r n » -t 5 # f m t <o m x «t r < qoBffit^sniit^xsc 

^S^ag^tLfc®*^^, «fE#FIIiiJSplA 1 X G a ,. x n'(0 ^ x ^ 1) <b 
4 5li:iR]lt t q L, ffilE»iIliB(f£ plA 1 X G a ,- x N ( 0 £ x £ 1 ) rt* 

b * 5 J§ ft t* x r **f*i-«**#***^"efc« 0 

[0014] 

I n q G a ,-,N f> 4 5 Jf Fl i I n 
T G a i- r N^&45»Iit*ot, »St5#Fi t ^Bfli r < q © Bfl « * S 

[0015] 

£ b *C s # ■ « 91 f4 . P M A 1 x G a > _ x N ( 0 S x £ 1 ) ^ n^A 

1 y G a > - y N ( 0 S y £ 1 ) b ft Z m t <D K s I n 8 G a , - . N ( 0 < s ^ 1 

) ^ b 4 § # F 1 K 0E # F € # m . XttRfll:»t5I n.Ga.-.N ( 0 ^ t < 
1, t < s ) S CHli SrttS^^flcJSJti^tffcS. 

[0016] 

* lUfi 0> * W M: , «fES CHiS:tt5¥f ft***^ ^*v^T, mjlS^FS^BufBpM 
A 1 x G a i - x N (0<x^i) ^^/^iC^tteiC EiLf:: i & ¥? m t ~t % 

[0017] 

* K fife o 38 93 fit, tulES C HlSr#f§^^ftH3tf ^ ^*3V^T, X 14, Off I B # F « 4: M 
IB pMAl x G ai - x N ( 0 £ x S 1 ) ^ b 4 51 C**fcfi|l:i| L t 

[0018] 

*Hfl&<o*Kf4, WES C HlSrttS^i^JS**^ le:*5V>T, x tt , liu f B # F Jl £ i!u 
IB p 9 A 1 x G a , _ x N ( 0 ^ x < 1 ) ^ ft 5 Jf * * it <fc B K IB B L ^ « # 9S * 
*^ i^^t, iESCHlli^Fllcrtlttt t#i«t5:i:t:»ii:t5***»* 

* -T- -c fc 5 o 

[0019] 

^ ^1 ~C N S C H JB (Separate Confinement Heterostru 
cture) t tt , #FIC»t5i 5CiaiL, #F1 ± 9 t i * - * * y 7 

* ± £ < L Jl £: 5 o 
[ 0 0 2 0 ] 

*HS«Oinb©*ifHB**f fctfttf, sCHlt8it5:ii:iot, « ^ & 
E7LS:*»f**5r4:36sa**o - <£> fc ft , t>£o©#FJl£*t-5¥*#*3te*^K:ifc 
-< T , SCHltlrt5**#»Jt*^©**«ftI?LS:j!!)$»l:ff8^Jt5:Hs 

[ 0 0 2 1 ] 

0 ^ x < 1 ) ^b4Sll:, p 3! A 1 , G a ! - . N ( 0 < z S 1 , z>x) j5^451 

* k it fc ^ fc *ftmti-z>¥mte¥£?ttm*x&>z> 0 

[ 0 0 2 2 ] 

**»E<Z>¥W#3S5te*^fc:J;jh,fi. p I A 1 .G a ,.,N 4^ ft 5 ■ t *J ^ t , z> 
x <t t 5 I t 5 , p M A 1 X G a i .. , N Ji> b 5 ■ ± 9 V K =¥ :x / x ^ ;b ^ 

- £ ;*c # < IT, ^Fl^^S^Wilf ^'>ft< f§: HStt 5, 
[ 0 0 2 3 ] 
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* H ffc 0> 38 SB M: , lyE^iftljfel^OfuEpiAKGa.-.N ( 0 S x 3 1 ) *><b 
4 5ii«i!5#i#FlXliH(f!SSCHlt^mi^ ffifBpSA 1 ,G a ,- z N ( 0 < 
z^l, z>x) ^&*5S*»Jtfcr^*W«ti"5^**553t*^-cfc5o 

[ 0 0 2 4 ] 

x G ai _ x N ( 0 S x £ 1 ) ^b45itiiB#I#PlXliilESCHii:^fflluK 
ft 5 : i I: J: o t , ± 9 afttl^Fi^t^tf^aif Sr'>4 < t 5 : # T» » 5 . 
[ 0 0 2 5 ] 

$ * ff ffe <Z> % ^ fi , ltIB^S#l3ti^OfijEnlA 1 y G a ,- y N ( 0 ^ y ^ 

1 ) SJ!5#i#FiXlj:S CHii(OPfl|:; y K-^IG a N^b45^ y 10 

[ 0 0 2 6 ] 

fclitLtf. G a N M tt A 1 G a N « ^ I n G a N H \Z \£ Ht Ut 

[ 0 0 2 7 ] 

* li fill 3£ BJ3 f2 , iB***S**f (^SJiEplA UG a ,- x N ( 0 < x ^ 1 ) ^ 
45IXftl(EplA 1 ,G a ,.,N ( 0 < z ^ 1 N z>x) a>bft5J8i:mrlE#a# 20 
FiXflKIIBS CHi i ©BC / y K-^IG a N^b45^y 7 ri*Rltfcr i: t# 

[ 0 0 2 8 ] 

*JB38W0^3|#:»3t*^^J;^tf, G'a NlliA 1 G a Ni^» I n G a N 1 C J:bU L T 
» • tt «t < , K-T'iGa Ni»64 5^y7 7lS:8lt5:ti:J;ot, # F A "T? 

§ r. t a* a * 5 o 

[ 0 0 2 9 ] 

* t , * ■ ftfe o » m a: , «riB*i»#»**T-^*5v^T, ^*<fct>Dtna#*#FJixtt 30 

[ 0 0 3 0 ] 

nc, * m m (o % m » , mris^^^^^^^-^^vNT. % * u fc ^ * ts is p m a 1 , g 
a 1 - x n ( 0 s x s 1 ) ^fcftsioii^buiitstsritttiits****** 
& ^ 0 

*««Wo*3r«c«3t*^^J:ixff, S»^(Offbii5#Fifi«liapiA KG a ,. 
x N ^ ?) 4 5 I (c i vMi fi fc S , KiEnSA 1 y G a , - y n ri> k ft 5 Ji & S « fiO i" 

Sfe^©ff^n^#FI©Sf B tt^J:^i^ti5EIi:4^)tiiJti, *: # ft 40 

[ 0 0 3 1 ] 

l ) 

B 5 0 IH2 S H 3 , -H 4 , HI 5 I: 1/^ t > llttp®Al,Ga,..N^feft5 

Jl x 12ttnS!Al,Ga,- y N^e>ft«Ji, 13ttIn q Ga,. q N^&ftS#F 

Jf . 14|j:l n r G a ,. r N^t45»iS, 1 5tt#Fi 1 3 iRli 1 4#SIl: 

»S£;$x7c:#fi#FJf x 3 lltyy K-^SGaN^&45/<y77is 3 2 tt / V K — 50 
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^lGaN^645/<iy77it*)5 0 
[ 0 0 3 2 ] 

H2, 13, 14, HSKfc^t, nSAl,Ga,- y Ni^45ll2i#I#FI 
1 5i©BI:yyK-^lGaN^fc45^y7ri3 pSAl«Ga,-,Na> 
64511 l £ ^ ft # F JI l 5 i © B l: ; y K - ^iG a N * t> 4 5 ^ y 7 r ■ 3 2 £ 1£ 

tt5t, A 1 Ga N1BG aNiCSIT, tensile stress ( # S6 14 <£> *J 
) tf* *P fc> <9 , InGaNlllGaNlCMLt, compressive stress 
( J£ Si 14 CD ^ ) JO 4 o Ga NittA 1 G a Nl^» I n G a NllCttK Lt8ltt#i 
< , naAl y Ga,_ y Nj&>fcft3J|12^pfflAl»Ga,-,Na>&ft3J|l 1 <t 
I n q Ga,- q N^b4«#F»l 3 t «: Si ftiHSiH, / ^ K — ^MGa 10 

N ft 5 5/ 7 r H 3 i * ft 3 2 tRItSr ifciot, # F Jl 1 3t©«*tt#S 

i««^ti^ 0 t£ o r s '<*:7TJI*:*Lft^¥*#***^fc:J*^T, / v K 

[ 0 0 3 3 ] 

H12 s 13, M 4 , H 5 IdlSV^t, I n q G a , - « N ( 0 < q < 1 ) d^ft5#F|l 
3t, #Pll 3|:»j»t5 I n f Ga ,. r N ( 0 ^ r < 1 ) ^&4fiRKH 4 
5SI:Stai^f:#l#Fll 5 «: R T I V* » 5* F JI 1 3fc#F|l 3 CB$t5 
P* if 1 4 <Jr m -e Ht , r <qOi#(:/^j;p|:^f ^tv^ 0 ffFH 3 kPlil 

»*»^o*3ftS«b4sW«c»*S-y:«^i:3fts-c#, *S 4*ftUl A «:» 8 r i # U* 6, 

[ 0 0 3 4 ] 

3 0ISttEl©K^o^itOi6*infi^4nmaTiL, «!■ 1 4 J? 
£ £ ® c7) K/P^S^Sg J; 9 0 nmW_bt-r^r^^»* 

[ 0 0 3 5 ] 

B2lct5^Ttt, ^I#Flftt^##Fil 3Stfft»Ii l 4 (itjxfiiH K 

77 P x4;b^^-^jf f c -t t ^Plii 1 4 ^G a N (In r Ga 1 - r NiC^oV^ 

T, r = 0 ) T*m j£ L , I n.Ga.-^N^&JiSJfFIl 3 iXIfcait 5 : i ^ 
± o X , # F € -C CO & . fi ft gfe ^ $ 4 o 30 
[ 0 0 3 6 ] 

B 2 fC *3 1^ T , JfFll 3Wf JJ:3nmi I, Pill 1 4 a N ( I n r G a , - , 

N \Z *5 ^ X r = 0 ) tijS I, -^^Jf:££l8rim<hLT. UfFlO^^ 

oT#a#F/ll 5 (:^^T ^^)^Fl^«3fe ItV^^^Sltiltt i C 5, p 
A 1 x G a , - „ N j&> 5 Ji l l ^*tj5i/^F*T*3t3fi«^*t3fiV^r i#|lJSL 
fc c r. . l^i:iE?L^#aif^l^?)> pSA 1 ,G a ,- x N^t45ll 1 K 

ft^V^#Fl-el^•tIE?L^7)Sg^^e^otV^5 t «i$tll)o n ^ A 1 y G a , - 
,N^645ii 20«SrSSll:LT, *#Fl^lit ^ p 1A 1 X G a ,- s N 

t> <5 ill 1 1 (^Sv^1IJJ<7)^Fi^^fe^'te7i^^iCS^^t^> <t ttt IS $ ti; 0 ?t o T > p a A 1 40 
.Ga ...N^&ftJU llCfi^^FlTOlgfgtt^i^i'&fi, :Jlb^#FlT 

• f i]E?L©ff||^3flJa$j<jtfi:5j: } tt5i, *#ft»*ttl*##&*La. 

[ 0 0 3 7 ] 

* , m 2 <d m f& t» tt , ttaji^fflw* a* 3tEW£ ® w * # tfc & w p a a i . 

Ga ,- x N^t4^il 1 N Xtt n IA 1 y G a ,- y N^5) ft 51 1 2 K ifi < 4 5 , 
[ 0 0 3 8 ] 

B 3 tt , #Fll 3;&5#S#FJ|1 5rt-CpS[Al,Ga,-«Na>&ft5J|l 1 fcl IfH* 
TI n,G a ,- q N^?>4SJfFIO q ^ilj t, R ft Jl 1 4fl#fi#Fill 5 F*3 "C I 
n r Ga,- r N^^45PIIl(Z)r^-^^¥Sf*B3tii L t : ^5 0 «MC , # HE « if 1 50 
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4&GaN (In,Ga,.,N|:jo^t, r=0) "C US L , I n , G a , - , N h 

l,Ga,.,N^(,45|l 2(DftiJ$rg«ftiJ(CLT, ##FI * Si t 5 i p I A 1 , 
G a , - „ N 5 Jf 1 1 »Ciav^F«0«l*tt*S3k»Six5i:«l*^^5. P A 1 

» G a ,.,Ni!i>f)<c5l l 1 I; i£^#FI t© ^ y K ^ j/ ;/ ^^ww =¥ - £r ft i, /h £ < 

o 

* fc , H 3 © * j« -c fi % Wfi/l<oJB»f*36S3£iaWi:*5fcft, Itff f^tbUW p S a l x 10 
Ga.-.N^&iSIl 1 , XttnaAl y Ga,- y N^bft5JBl 2 j£ < * 9 > 

[ 0 0 3 9 ] 

B 4 Ht , # F « 1 3li#l#Ffl 5 ft TM n,G a ,-,N^645#Fi©q iS-S 
"C, Rill 4te#fi#Fitl S^tpiAUGa.-J^tji^H 1 1^ tt t I 
n r Ga ^rN^bftSiii© r * t 5 ^ « ft ^ 3t i ^ Tfc § 0 » fi Jl «r tfc * K 

«7tt§#Fl(uj5oMtT$S(:ait5r^:J:ot, p S A 1 x G a , _ x N rf» b ft 

s ji 1 1 ^iav^#Fiicos B B 0 tt^Kg$tl5^^i^$n'5o p m a ug a , . , n b 

ft 5 if 1 1 i:fiV^Flt*i^ ^lEIL^Sfe^^gr 5f:ft, *#ft**m** s #felxa 

o ffiot, ^ o J: 5 i^^^^-^y K t li*3V>t , $J * W 38 * * 20 

* 5 £ * "C * , *#ft*3teffl*&»5^i:astH*5o 

* , B 4 © * j* -c tt . »ii©I5f*tf$E«t iJf*^*^tbKW#Fl 
3£ < ft 9 , «iB**ffl©*»#:»***^t>affl-t?*5« 

[ 0 0 4 0 ] 

H 5 tt , I n „ G a ,- q N^bft5#F«l 3 i|gt5 I n r Ga , - r N 3&> ft 5 

*!■ 1 4 tOBtfir < q <oB«ti«f loo, *F1 1 3 liifE p iA 1 »G a 

xN ( 0 S x S 1 ) ^&4 5il:[Rlttt I n ( Ga,.,Ni»6 4 5#PI«)qjJS|j|L 

, liil 4iiplAl x Ga,- x N ( 0 £ x S 1 ) ^ b 4 ^5 1 C T I n r G a , 

-rN^&4 5i*l© r *i*t5*»*»**^-Ci!)«. etitffFl^XIl: 

Slt^:^aoT, ilift5plAl,Ga,. x N^?,45ll 1 Icfi^JfFf 30 

VfaghVktf&mZtlZkmmZthZo pMAlxGa^N^ibftS/fl 1 iE V* # F 

■ Ttf t iE?L©»«^^fir 5fc», *#ft»*ffl*as#feix*. t£ o r , tf) £ 5 ft 

^*^*-^>K^ft5**flc383ts)(^.K*3V^T, *5r # 

ft3§?tai^3M#5r £ £B * £ 0 

[ 0 0 4 1 ] 

H12, 13, HI4, B5|:*3V>T, pSAl,Ga,- x N^feft5SllOx(C«-LT 
, nfflAl y Ga,.,N^feftSJil20y^oV^T, y ^ x / 2 t 4 5 IBS C 4 5 i 
5 K £ 1" *L tf , P^Al x Ga,-«Ntf>bft5JBll«fc9nS!Al y Ga 1 - y Na> 40 

b ft 6 € 1 2 <7) y K ^ 7° x ^> ^ ^' - ^ /js $ < f 5 1 t ^ -e # 5 c 1^ ico^Tfi, 

n m A 1 y G a , - y N h ft 5 if 1 2 <D s< > K =¥ -V jy ^ ^ * A- 3r — Sr ffi tt W 'h * < 1" 

S : t C J: c T , n M A l y G a , - y N b ft 5 Ji 1 2;!>>5>#SL#FJi 1 5 CO ® ^ CO 

ft A ^ f£ m JE -C ft £ tl 5 o p M A 1 x G a , - „ N fab ft 6 Jf 1 1 <£> s< > K^'t 7/^* 

^=¥-S:«»Wt*#<t5-iCJ:ot, ^fi#FSi 5a»fcp3!Al»Ga,-.N 

ri> b ft 5 Ji 1 l — (7) « -7- co *f Sr '> ft < i" £ r t ft X # £ o iE?L(:o^T|j:, ® ^ X <9 fe 

*3!jW*#*#V^fca!>, ^l#Fi 1 5l:iSASJlfcI?L©niA l y G a ,- y N^P) 

ft 5 Ji 1 2 — co yf & /> ft ^ o c (Dtztb , i& m EE X W) Yf £ * 5 r t ft X # 5 fc R B# N ® 

f*3E?L©IHi:a»»*iS»* 5 , »*ttlc»*S*5Cl:iS-e*, **ft**UJ*«r# 

5 r t ft m * -5 o 50 
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[0 0 4 2 ] 

( m m <d m m 2 ) 

t. B6»i8l OCjS^T, 1 llipSAUGa,.J^^^i, 1 2IJnSA 
1 rGa ,- y N^E>451, 2 llil n.Ga j-.N^&ftSSPi, 2 2 (tin, 
Ga.-.N^biJSCHl-CfcS, pSAl.GaL.Nj^fcfcSJlllirSCH 
■ 2 2 i<D|H|l: / y K-^IG a N^E)4 5/<y 77l*Klttt) * , n m A 1 

rGa,-,N^&45ll 2 !: SCHI2 2 £ tf> HH^ ^ ^ K — M G a N ri» <b ft £ * 

^rH3 l iRitttiv^ 

[ 0 0 4 3 ] 10 

HI 6 75 ^ HI 1 0 t *5 t , plA l.Ga^.Ni^iSll lOxKJtlt, n M A 
1 y G a ,. r N^E)i5i l 2©y |:ov^T, y S x / 2 t4 5B«lciSi 5 19 /£ 
"T *U tf , pSAl,Ga 1 -,N^fe*SJillJ:9na!Al y Ga,- y N^feftSJi 
1 2 © ^ > K ^ -Y s> ^ 3i * ^ * - §r /Jn * < -f S r ^ T? * 5 0 « ^ f- o ^ T tt , n M A 1 
y G a ,-^^^^^1 1 2 (D y< ^ K ^ y :/ J. ^ A< — *B *f ft /h £ < -f 5 t 
£ o T . n M A 1 y G a i.,N3&»6i5Il 2^6SCHl2 2^©e^ ^SA^fit 
EE -C £ *L 5 o P M A 1 X G a i - x N ^ b 4 5 I 1 1 <£> > K * 5> ~? ^ * ^ 3 s — & ffi 
<t5:MUot, SCHI2 2i»feplA l.Ga ,.^^645(1 
1 ^©t^ 1 ©*lf t5 r t 5„ IE ?L o ^ T tt , tf ± 9t*»!H** 

# ft , SCH|22i:SASilfcjE?L©nlAl F Ga ,-,N^&4SI 1 2^© 20 

2S tt 4> ft v> 0 r <o fc ft , Si^ftlcSJtStsri*?*, ft 

[ 0 0 4 4] 

HI 6 7b m m 1 o Id *5 ^ T , # F S 2 lC8t^J;3i:*Fl2 l o p5 WHc s c H JB 2 2 3r 

S^TV>5o I n . G a i - , N ^ b 4 § # F 1 2 1 Oill: I n t G a , - t N h ft 

5 S C H 1 2 2 ^ S (t , t<sfci"Sri:^J:oT, SCHlCtfiiEafeSaCiiftt 

, #Fi2 l taiWCffg^^t5:i:^tHo * fc . JfFi2 lO/O K*ty^ 
^^;^-i:SCHl2 2 i 9 t * S < UT, # F if 2 1 tti 1 i E?L^)BS^J:Sg 
tt, #FI2 1 t*f »l:56*^5:t^tt5, * , SCH|©l*f**$E« 
<b ft £ ft , ffiW*#*a*J*«tt#F/ifci5<ftt>, ffl»ffi»*S^^W#:»3t*^^fcia 30 

[ 0 0 4 5] 

i67!/IilOIC^V^T N #F1 2 1 ^ S CHI 2 2 O t\ p M A 1 x G a , - x N ( 

0 < x ^ 1 ) ^b45ll 1 CStf:fiil:EilTi^ 0 m^£:E?L<£>*3b@fi<£>iiV> 

b , piA l x Ga,. x N^t)45il 1 i:fi^ffifO^Fl 2 1 tl^- jE?L^S 
*^t5r fc#»*ttTfc5 t tibftS. * r T , 5*FJf2l£pSAl x Ga 1 - x 
N^5)45ll l iciSv^fillcEltS r t let ot, #FlTiif WKi^-i: ]E3lOff 

[ 0 0 4 6 ] 

El6(i N I n,Ga ,. 1 N^6 4 5SCHI2 2© ttOS t < 1 ©Blft "CffiK L 40 

t^6 0 S CHI 2 2 (O y< V K -Y V ~f ^ * )V - # n M A 1 y G a ,.,N^&45I 

1"2 i 5 t/h* < , #FI 2 1 J: 9 t*#»tiitf J:v\ S C Hi-e©fi*«r-ti:t5 i 

[ 0 0 4 7 ] 

8 7li, I n t G a , - t N ^ b 4 5 S C H | 2 2 O t ^#Fi 2 1 K ft It T » » 
IfStfcfc^ffcSo n^A 1 y G a ,- y N^ 5>4 5S 1 2 <t S C H Jf 2 2 f| C 7 V 

K-/IG a Ni>645/<j/7rltRitT, y< 5/ 7 7 JS <o '< v K -r y /x^;^-^ 

b # F if > K r y y* =■ * — t- ft ft T , I n t G a 1 - 1 N ^ b 4 5 S C H 1 2 50 
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2<Dt^mm^^±XhX^^ 0 £ tz , pS!Al,Gai-,N^b<C5/illi:SCHJi2 
2 (F>m\Z ; Is K-^iG a N*»bft5^y77ltRltT, y 7 r M <n /< 1/ K =¥ ^ ^ 
x^;U^-^b#FIO^> K * * S> y x ^ ;U ^ - (c |p] It t , I n t G a , - . N fab ft 
5 S C HI 2 2<Dt£*i#£-e:-CfcJ:^o 
[0 0 4 8 ] 

SCHi^ait^^l;, k Sr X ft $ * 6 r £ ^ S H ft t§ ^ f* 

, m 8 K ^ i~ <fc 5 , I n t G a ©tt*Sr»^i:*it S CHlSriltSi i El 7 

[ 0 0 4 9 ] 

ll7Xfilll8fc^i-^^/i.^--^vKt-r^^i:^J: i 9> ^^f£3g**T-lc:fe^T#FJf 10 
[ 0 0 5 0 ] 

HI 9 % [Hi 0 f i I n ( Ga,-«N^e>ftSSCH»2 2 <£> t £ # F /l 2 1 K ft It X tk m 

ft £ * § £ £ # B SS ft » -fr tt , 0 1 Ol:^tJ:^:,'l ntGaOJt$^#^(:|ttS 

[ 0 0 5 1 ] 

H 6 75 35 HI 1 0 Kl *5 V> T , plA 1 ,G a ^.Ni^iil 1 lOxtJtlt, n M A 
1 y Ga i - y N ^ b ^ 5 1 1 2 O y ic o T N y S x / 2 i ft 5 l!« C 4 5 i 5 KRS 20 
-ttl&, pfflAl.Ga,-,N^feft5JillJ:0nl!Al y Gai-,N^feftSli 
1 2©/<> K*t < tSr t*T*5. tf Co^tli, n M A 1 

y G a i - y N a> fe ft 5 Jl i 2 o s< is K =¥ ^ ^ ^ * ^ =¥ — Sr fii *f W K 'h * < t 6 : 
J: o T , nlAl ,Ga,.,N^E,i4ll 2i»bSCHl2 2^©|f ©ttASfil 
EE X* ft * fri 5 0 P M A 1 , G a , _ . N fab ft 6 Ji 1 1 tf> s< > K =¥ -Y y "7 =• * 3 s — S: ffi 
)PtftlC*^ < t5 : J:ot, SCHJi2 2j&»&pfflAl.Ga,-.Nj&>&ft'5Jil 

1 ^©tf <^Jilf tS r i: is-et 5 e IE?L^o^t (i, « ^ «t 9 fc W $J K * ^ * 

# 1^ » . S C H Jf 2 2 IcaA^tlfciETLOnlA l y Ga ,. r Nd»645|l 2 ^ <D 
j£ if fi & ft ^ 0 - ct> fc « % e«ffi^»f1s£*6r*#^#5*mi*fc:* « * jE 7L <£> PR C 
ii»S**^il5*0, »*Mfc»3te£*3ri:i6S-C£, *#ft»*ttl*Sr»SCi:^tU*S 30 

o 

[ 0 0 5 2 ] 

Ml 1 {Z. , S CHl(D3tifi**$t@^/Ttc Hll 1 M *5 T . SCHlOftl/^F 

««tt*>¥i»tt*jte*^ (hi i jcjav^t, rscHlftij ) % B 6 i:»itt5/<y K 
^^^^-SrWFo^^L^jgjtiS^ (Hi 1 lc *5 l> T , r^iifs CHfj ) , m 7 \z M 

Kx^;^-^)f o^igft^^ii 1 (i i i ^ i i i s c h i j ) N 

m9{znmi-^y<>^^^/v^^^^^^mi^m^m^ (mi n:^^t, r^^is c 

H Jf J ) ©*K(^tt*fc5o »* 4 0 0 nrnKS^t, # F S 7)S 4 . 3 n m , # F ' 

S t p m A 1 x Ga , _ x N fab ft £ S £ CO S§ Bf *S 5 nm N #Fi n SA l y Ga , - 
rNi^ft5|iogiiJ2 5 nmOtSC, #F»T*#Lfc#<Z>PH£i£»S»*&^5 40 

[ 0 0 5 3 ] 

H 1 1 ± 9 , SCH|(0#:ffi{cJ:oT, #F»^»*Ufc*fc#FJiieffl*-* l t , S-a:6- 
*^^f KOJ; 9 fc, #Fil:fioTtait^t5^^*^)tf^(^ otfi, «*ttft 

[ 0 0 5 4 ] 

( 31 m O 7£ fffi 3 ) 

to Hl2XttHl3K:*3V^T % 1 1 tt p m A 1 x G a , . N ^ b ft 5 S . 1 2 I i n S 50 
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A 1 ,G a j-yN^tiSl, 1 3ttl n ,G a ,-,N 3i» 6 4 5#FI s 1 4 (1 I n 
r Ga ,- r N^fe/j:5»Il, l 5 fi # F Jf i 3 ^ Pill l Atf&ZHz&miStitZ&M 

# F if , 3 ltt;i/K-^SGaN^&45^y77l, 3 2 / > K - "7* M G a N rt> <b 

# « ^ y 7 r • , 3 3 ( j: p f A 1 , G a i-,N^fe*S*#Jt«>»-e*5. 
[ 0 0 5 5 ] 

H2^RWUfc*J||0»tti(C>*f4*#j|:«>Ji3 3-e*>fio «^<&*Sb«*tt:E7LJ:9fc 

^ - i ^ pMa 1 X G a ,.,N^f,45i 1 1 Srg^ttf ^j|(ft t J 5 "*T 
t6 tt & h 5 o * r , pSAl,Ga,-,Na»fc#5*#Jt*Jl3 3«rpS!Al,Ga 
■-NCSlt, z > x ^ t ^ : i (a o t , t^i^I 3 3 K=^t ^y^^/i/ 

:3 r-Sr^:#< It, «^-^SS*f*:B6jt-r4tO-e*>So Hi 3 i:^t i 5 it t ih «> Jl 10 
3 3 tpiA 1 ,G a ...N^bftSi l 1 i#l#F|l 5 i: CEI t 5 i , J: 

# fi # F JI 1 5 ^ 611: ; > K - / I G a N ^ b 4 § 7 7 1 ^ ^ ^ t U V\ H » T? 
, 3 nmOUOpiA 1 ,G a ^.N^^^tlifcitfcott, « * (O i& \f 

[ 0 0 5 6 ] 

( 11 m m 4 ) 

K*t, Bl4|:»^t, ltt******^, 1 5fi#l#Fl, 1 6 *©W 

»«®Tfc5o *I*FIt*i/-f J8i6 LfcjtttttlWSa 1 6^5)ttllttSo 20 
[ 0 0 5 7 ] 

¥*#38#*^lo*l>ft< i: ^I#Fi 1 5 <7> S{5 5* £ [H l 4tc*i"J:5ft^1>-»*tfci" 
5 r. t fc: J: o T , ^m#FJli 5 [;¥ff*f^tfeot, i^-f *offiW*^^St ^*[r] 

[ 0 0 5 8 ] 

[ B 91 % * ] 

[ El BE © ffi ¥ ft R 9§ ] 

[Ull] »-#p|ttt5*»#»*i?Oi*/u*-/<>'K«:8«t8Bt*5 D 

fe 3 o 

[05] ^mm(D^m^^m^^i-^^mi^^ytm^<D^^^^-y<^y^mm^^m^ 40 

[ H 6 ] *8«0¥fiISCHlt*rt5*i#***t©x*A'*-^y K*RWt5 

m -e *> 5 0 

H t? *> 5 □ 

[HI 9 ] *^93<7}#tfe5ys CHl^tt^^S^STtif^x^yV^-^y KfcRMtS 
IB1 01 **B©ttftiS CHltf t5*»#«**f KSrRSt 50 
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6 m "C & 5 o 

[Hi 1] *»SOS CHit*t5*»#»**f ©jt»«»*t||l«t5BTfc5. 
[Hi 2] *»W©*#lhat>Jifc*i-5*Wi*»jte*^®^ 
T? fc 6 . 

[Hi 3] *»S(04*Jti!)|i:tt5***J8*3llf©x*;^-/<yK^HBt5B 

[Hi 4] *^PJ^^^^««r*i-^^*fr^3fe^^O«^^|ftPJi-^[lT-foeo 
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1 2 : nSA 1 ,G a i- y N^fei5l 
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1 4 : I n r Ga , - r N ^ b ft 5 » S I 

1 5 : #FIt»Ii*SIl:tIS}it#l#F| 

1 6 : {ilMS® 

2 1 : I n s Ga ,.,N^b45#Fi 

2 2 : I n t Ga ,- t N^^45 S CHf 

3 1 : ;y K-yiGaN3&^ft5^y77l 
3 2 : / yK-yiGaN^^iS/^^ri 
3 3 : p^A 1 z G a ,-,N^bft5ii:#ih«>S 



[HI] 

12 nfiAlyGa^yNH 



11 P^A^Ga^^NJS 



13 



3i /^7t@ 



[ B 2 ] 



' ' 13 #P®, ' 

14 ©MIS/ 



31 /<v?-rm 



32 jWrfB 




15 2>m#~P® 



( 13 ) 



JP 2004-179428 A 2004.6.24 



[13] [ HI 4 ] 





( 14 ) 



JP 2004-179428 A 2004.6.24 




[[112] 



12 nffiAlyGa 

i4 mmfs 



13 #pm 



31 f^j?T?& 




33 1*£lt#>/8 
yi pSai^Gst _ x nJ8J 



32 



- 



15 £S#FS 



[ HI 1 3 ] 



13 #PS 



V 1 y / 33 



31 /<^77© 




jJiJLl. 



J5 ^a^ps 




( 15 ) 



JP 2004-179428 A 2004.6.24 



7 vis h*<—is<DWt% 



F^—-M#%) 5F041 AA03 CA05 CA12 CA14 CA40 CA60 
5F073 AA74 CA07 EA24 



